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(57) ABSTRACT

A self-ligating bracket includes a bracket body with a mesial
and a distal channel. A spring clip includes a distal arm with
a distal arm body and a distal finger and a mesial arm with
a mesial arm body and a mesial finger. The spring clip is
slidably secured within the bracket body by a sliding
engagement of the distal arm with the distal channel and the
mesial arm with the mesial channel. The spring clip is
movable between an open position and a closed position
wherein in the open position, the arch wire slot is unob-
structed and in the closed position the mesial finger and
distal finger extend into and across the arch wire slot to
occlude the arch wire slot.

19 Claims, 8 Drawing Sheets
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1
SELF-LIGATING BRACKET

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority of U.S. Provi-
sional Patent Application No. 61/787,636, filed on Mar. 15,
2013, the content of which is hereby incorporated herein by
reference in its entirety.

BACKGROUND

The present disclosure relates to the field of orthodontics.
More specifically, the present disclosure relates to self-
ligating brackets.

Orthodontic treatment often includes at least a combina-
tion of an arch wire and brackets and/or buccal tubes that are
used to secure the arch wire to the teeth of the patient. The
arch wire is made of a resilient material that, if bent or
deformed, will return to its previous shape. Dental maloc-
clusions are treated by securing the arch wire to the patient’s
teeth which are brought into a post-treatment alignment as
the arch wire returns to its original shape.

Traditionally, brackets are secured to the teeth of a patient
and the brackets have an arch wire slot within which the arch
wire is received. Elastomeric ligatures secure the arch wire
within the arch wire slot of the bracket. Self-ligating brack-
ets eliminate the need for separate elastomeric ligatures by
mechanically securing the arch wire to the bracket.

BRIEF DISCLOSURE

An exemplary embodiment of a self-ligating bracket
assembly includes a bracket body having a mesial side and
a distal side. The bracket body includes an arch wire slot that
extends from the mesial side to the distal side of the bracket
body. A mesial channel extends into the bracket body from
the mesial side. A distal channel extends into the bracket
body from the distal side. A spring clip includes a distal arm
and a mesial arm. The distal arm includes a distal arm body
and a distal finger. The mesial arm body includes a mesial
arm and a mesial finger. The distal finger and the mesial
finger extend in a plane different from the distal arm body
and the mesial arm body. The spring clip is slidably secured
within the bracket body by respective sliding engagement of
the distal arm with the distal channel and the mesial arm
with the mesial channel. The spring clip is moveable
between an open position and a closed position wherein in
the open position, the arch wire slot is unobstructed and in
a closed position, the mesial finger and the distal finger
extend into and across the arch wire slot to occlude the arch
wire slot.

In an exemplary additional embodiment of a self-ligating
bracket assembly, a bracket body includes a mesial side and
a distal side. The bracket body further includes an arch wire
slot that extends from the mesial side to the distal side of the
bracket body. The arch wire slot is at least partially defined
by a mesial shoulder and a distal shoulder. The bracket body
further includes a mesial channel that extends into the
bracket body from the mesial side. The bracket body
includes a distal channel that extends into the bracket body
from the distal side. A spring clip includes a distal arm and
a mesial arm. The distal arm includes a distal arm body that
extends in a first plane connected to a distal finger that
extends in the second plane by a distal transition portion.
The mesial arm includes a mesial arm body that extends in
the first plane connected to a mesial finger that extends in the
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second plane by a mesial transition portion. The spring clip
is slidably secured to the bracket body and moveable
between an open position and a closed position by respective
sliding engagement of the distal arm with the distal channel
and the mesial arm with the mesial channel. When the spring
clip is in the open position, the arch wire slot is unob-
structed. When the spring clip is in the open position, the
mesial finger is further slidably received within the mesial
channel and deformed within the mesial channel such that
the mesial finger is generally co-planar with the mesial arm
body and the distal finger is slidably received within the
distal channel and deformed within the distal channel such
that the distal finger is generally co-planar with the distal
arm body. When the spring clip is in the closed position, the
mesial finger extends out of the mesial channel and the distal
finger extends out of the distal channel into and across the
arch wire slot to occlude the arch wire slot. When the spring
clip is in the closed position the distal transition portion
further resiliently engages the distal shoulder and the mesial
transition portion resiliently engages the mesial shoulder.
Further, when the spring clip is in the closed position, the
mesial finger and the distal finger are configured to apply an
active retaining force against an arch wire received within
the arch wire slot.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of an exemplary embodi-
ment of a self-ligating bracket in a closed configuration.

FIG. 1B is a perspective view of an exemplary embodi-
ment of the self-ligating bracket in an open configuration.

FIG. 2A is a side view of an exemplary embodiment of the
self-ligating bracket in the closed configuration.

FIG. 2B is a side view of an exemplary embodiment of the
self-ligating bracket in the open configuration.

FIG. 3 is an occlusal view of an exemplary embodiment
of the self-ligating bracket.

FIG. 4 is a sectional side view of an exemplary embodi-
ment of the self-ligating bracket taken along line 4-4 of FI1G.
3.

FIG. 5 depicts an exemplary embodiment of a base
portion.

FIG. 6 depicts an exemplary embodiment of a cover
portion.

FIG. 7 depicts an exemplary embodiment of a spring clip.

FIG. 8A is a perspective view of an exemplary additional
embodiment of a self-ligating bracket in a closed position.

FIG. 8B is a perspective view of the exemplary additional
embodiment of the self-ligating bracket in an open position.

FIG. 9 is a top view of the exemplary additional embodi-
ment of the self-ligating bracket.

FIG. 10 is a side view of the exemplary additional
embodiment of the self-ligating bracket from the occlusal
direction.

FIG. 11A is a cut away view of the exemplary additional
embodiment of the self-ligating bracket taken along line
11-11 of FIG. 10 in the closed position.

FIG. 11B is a cut away view of the exemplary additional
embodiment of the self-ligating bracket taken along line
11-11 of FIG. 10 in the open position.

FIG. 12 is a cut away view of the exemplary additional
embodiment of the self-ligating bracket taken along line
12-12 of FIG. 10.

FIG. 13 is a perspective view of an exemplary additional
embodiment of a bracket body.
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FIG. 14 is a perspective view of an exemplary additional
embodiment of a spring clip.

DETAILED DISCLOSURE

FIGS. 1A-4 all depict an exemplary embodiment of a
self-ligating bracket 10. FIGS. 1A and 2A depict the self-
ligating bracket 10 in a closed configuration while FIGS. 1B
and 2B depict the self-ligating bracket 10 in an open
configuration. The self-ligating bracket 10 moves between
the open configuration wherein an arch wire (not depicted)
can be inserted into and received into an arch wire slot 12 of
the self-ligating bracket 10 and a closed configuration
wherein the arch wire slot 12 is occluded, such as to
exemplarily retain an arch wire (not depicted) within the
arch wire slot 12.

The self-ligating bracket 10 includes a bracket body 13
that includes a base portion 14 and a cover portion 16. The
self-ligating bracket 10 further includes a spring clip 18. The
base portion 14 is depicted in greater detail in FIG. 6. The
cover portion 16 is depicted in greater detail in FIG. 7. While
the base portion 14 and cover portion 16 are depicted as
separate structure, as will be described in additional embodi-
ments herein, the bracket body 13, including the base
portion 14 and cover portion 16, may also be a unitary
construction. The spring clip 18 is depicted in greater detail
in FIG. 7. In exemplary embodiments as described herein,
the spring clip 18 is moveable between an open position
wherein the self-ligating bracket 10 is in the open configu-
ration and a closed position wherein the self-ligating bracket
10 is in the closed configuration. The self-ligating bracket 10
includes a distal side 20 and a mesial side 22, an occlusal
side 24, and gingival side 26. It is recognized that the
identifications of the distal side 20, mesial side 22, occlusal
side 24, and gingival side 26 are merely exemplary of
relative designations and it is recognized that in alternative
embodiments, self-ligating brackets may be oriented within
the patient’s mouth in an alternative arrangement, resulting
in differing relative orientations. Therefore, it is understood
that the relative and orientational references as used herein
are merely exemplary and used in a relative sense such that
the present disclosure would similarly apply to embodiments
of self-ligating brackets configured for alternative orienta-
tions within the patient’s mouth.

The exemplary embodiment of the self-ligating bracket 10
is described herein with general reference to FIGS. 1-7, and
reference to specific figures when noted. As disclosed above,
the bracket body 13 exemplarily includes the base portion 14
and the cover portion 16. The cover portion 16 is slidably
secured to the base portion 14 by engagement of a lip 28 of
the base portion 14 with a slot 30 in the cover portion 16. In
an embodiment, the lip 28 is configured as a dovetail and the
slot 30 is configured as a dovetail slot with opposed pro-
jections 32 configured to engage the dovetail of the lip 28
(see FIG. 3). The projections 32 are extensions of arm 34
that form a lingual-most portion of the cover portion 16. The
cover portion 16 slides or otherwise translates along the lip
28 of the base portion 14 due to engagement of the lip 28 by
the slot 30. The arms 34 of the cover portion 16 engage and
translate along ledges 36 of the base portion 14. The base
portion 14 further includes mesial shoulder 37 and distal
shoulder 39 which on the gingival side define the occlusal
side of arch wire slot 12 through the base portion 14 and the
gingival sides of the mesial shoulder 37 and distal shoulder
39 create a stop at which occlusal sides 40 of the arms 34
engage, when the self-ligating bracket 10 is in a closed
configuration. As described above, the mesial shoulder 37
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and distal shoulder 39 define the occlusal side of the arch
wire slot 12. The opposite or gingival side of the arch wire
slot 12 is defined by a tie wing face 46. The base portion 14
terminates at the gingival end with a pair of tie wings 50.
The cover portion 16 further includes a front face 42. In an
exemplary embodiment, the front face 42 may be the labial
face 42 as when the bracket 10 is secured to a patient’s tooth
the face 42 is directed outward from the tooth in the labial
direction.

Comparing the open configuration and closed configura-
tion of the self-ligating bracket 10, when the self-ligating
bracket 10 is in an open configuration, the cover portion 16
is translated along the lip 28 of the base portion 14 such as
to expose the arch wire slot 12 in order to receive an arch
wire (not depicted) inserted into the arch wire slot 12. When
the self-ligating bracket 10 is in a closed configuration, a
surface 44 of the cover portion 16 engages the tie wing face
46 of the base portion 14 that defines a side of the arch wire
slot 12. The base portion 14 includes a detent 48 between the
opposed tie wings 50. As described in further detail herein,
an orthodontist can insert a tool into the detent 48 in order
to create a force between the base portion 14 at the detent 48
and the surface 44 of the cover portion 16 in order to move
the self-ligating bracket from the closed configuration to the
open configuration.

The self-ligating bracket 10 further includes a spring clip
18 as mentioned above and specifically depicted in FIG. 7.
The spring clip 18 is inserted into a spring clip channel 52
of the cover portion 16. The spring clip channel 52 extends
into a distal channel 60, a mesial channel 62, and a central
channel 64.

The spring clip 18 includes a distal arm 54 and a mesial
arm 56 as opposed side arms, as well as a center arm 58. The
distal arm 54 exemplarily includes a distal arm body 71, a
distal finger 73, and a distal transition portion 74. The mesial
arm 56 exemplarily includes a mesial arm body 75, a mesial
finger 76, and a mesial transition portion 77. The spring clip
18 is inserted into the spring clip channel 52 of the cover
portion 16 and the respective distal arm 54, mesial arm 56,
and center arm 58 are inserted into the respective distal
channel 60, mesial channel 62, and central channel 64. The
distal arm 54 and the mesial arm 56 respectively include a
distal projection 65 and a mesial projection 67 that secur-
ingly engage the respective arms 34 of the cover portion 16.
As the clip 18 is inserted into the spring clip channel 52, the
distal arm 54 and the mesial arm 56 resiliently deform
outwards in order to move the projections 65, 67 past the
arms 34, until the spring clip 18 is fully in position in the
spring clip channel 52 at which point the projection 65, 67
move past the arms 34 and engage an engagement faces 68
of the arms 34. The engagement of the projections 65, 67
with the engagement faces 68 of the arms 34 secures the
spring clip 18 to the cover portion 16. In such an embodi-
ment, the engagement faces 68 and the arms 34 act as stop
projections to resiliently secure the spring clip 18 to the
cover portion 16 of the bracket body 11.

The center arm 58 is positioned within the central channel
64 of the cover portion 16 and a central channel 70 of the
base portion 14. The central channel 64 of the cover portion
16 includes a curved surface 72 that lingually deforms the
center arm 58 into the central channel 70 of the base portion
14. This deformation of the center arm 58 of the spring clip
18 places an upwardly directed biasing force on the cover,
which helps to secure the cover to the base portion 14 to
form the bracket body 11 by interaction of the dovetailed lip
28 of the base portion 14 and slot 30 of the cover portion 16.
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The spring clip 18 further includes a distal finger 73 at the
end of the distal arm 52 and a mesial finger 76 at the end of
the mesial arm 56. The fingers 73, 76 are configured at a
lower plane than that of the rest of the spring clip 18,
particularly the distal arm body 71 and the mesial arm body
75. This is exemplarily achieved by distal transition portion
74 and mesial transition portion 77, which may exemplarily
by S-curves, but will be recognized to be able to be
configured in alternative shapes or angles and achieve
transition between the respective arm bodies 71, 75 and the
fingers 73, 76. When the bracket 10 is in the closed con-
figuration, the fingers 73, 76 extend past the shoulders 37, 39
of the base portion 14 and into the arch wire slot 12. In order
to move the spring clip 18 into the open position, the fingers
73, 76 at the transition portions 74, 77 must be deformed
such as to move past the shoulders 37, 39 of the base portion
14. This creates a resilient force that when the bracket 10 is
in the closed configuration, biases the spring clip 18 to stay
in the closed position. This also creates a positive closure,
such that the cover portion 16 is only closed if the fingers 73,
76 have moved past the shoulders 37, 39 into the arch wire
slot 12.

In use, a plurality of self-ligating brackets 10 are secured
to the teeth forming a dentition of a patient. In embodiments,
the self-ligating bracket 10 includes a bonding pad 78 to
which an adhesive or other bonding material is applied. The
bonding pad 78 forms the interface between the self-ligating
bracket 10 and the patient’s tooth. It is to be recognized that
in some embodiments, the bonding pad 78 may be an
integral component with the self-ligating bracket, while in
other embodiments, the self-ligating bracket base is welded
or brazed to a separate pad.

Once the self-ligating brackets 10 are placed on the teeth
of the patient, the orthodontist begins the process of insert-
ing the arch wire into the arch wire slots 12. If the spring
clips 18 of the self-ligating brackets 10 are not open, the
orthodontist opens the spring clips 18 by inserting a dental
tool into the detent 48 and applying a force between the
detent 48 and the top surface 44 of the cover portion 16. In
some embodiments, this exemplarily may be performed
using a scaler. A sufficient force is required in order to
overcome the resiliency of the spring clip 18 to flatten at
least the transition portions 74, 77 in order to move the
fingers 73, 76 past the shoulders 37, 39 of the base portion
14. Once these mechanical features are overcome, the cover
portion 16 and the spring clip 18 slides or translates along
the interface of the slot 30 of the cover portion 16 and the
lip 28 of the base portion 14 to move the self-ligating bracket
10 into the open configuration. A bottom end 80 of the
central channel 70 defines the lowermost extent to which the
cover portion 16 and spring clip 18 can be translated with
respect to the base portion 14. The center arm 58, lingually
deformed by the curved surface 72 of the central channel 64
of the cover portion 16 and spring clip 18, engages the
bottom end 80 of the central channel 70 of the base portion
14, which prevents further translation of the cover portion 16
and spring clip 18 along the lip 28.

Once in the open configuration, the arch wire (not
depicted) can be inserted into the arch wire slot 12 and a
compressive force is applied between the cover portion 16
and spring clip 18 and the gingival side 26 of the base
portion 14 (exemplarily the tie wings 50) in order to reverse
the opening process and move the cover portion 16 and
spring clip 18 into the closed position. In an exemplary
embodiment, while the process to move the self-ligating
bracket 10 into the open configuration requires the use of a
dental tool, the self-ligating bracket 10 may be moved into

10

15

20

25

30

35

40

45

50

55

60

65

6

the closed configuration with forces exemplarily applied by
the finger and thumb of the orthodontist.

The orthodontist can confirm or is assured that the self-
ligating bracket is fully in the closed configuration as the
mechanical interactions of the spring clip 18 and cover
portion 16 with the base portion 14 provides a positive
closure that may be heard and/or felt by the orthodontist.
Namely, the fingers 73, 76 must be moved over the shoulders
37, 39, at which point the fingers 73, 76 will return to their
original position at a lower plane than the rest of the spring
clip 18, and will extend into and across the arch wire slot 12.
Further, when the bracket 10 is in the closed configuration,
the occlusal sides 40 of the arms 34 also engage the
shoulders 37, 39. Thus, in embodiments, when the cover
portion 16 and spring clip 18 are in the closed position, the
fingers 73, 76 place an active retaining force against the arch
wire while the cover portion 16 provides a passive restraint
to the arch wire.

When the self-ligating bracket 10 is in the closed con-
figuration, the cover portion 16 provides a mechanical block
to the arch wire exiting the arch wire slot 12. Furthermore,
the fingers 73, 76 place a resilient force on the arch wire
further maintaining the arch wire fully within the arch wire
slot 12. The location of the distal arm 54 on the far distal side
20 of the self-ligating bracket 10 and the mesial arm 56 on
the far mesial side 22 of the self-ligating bracket 10 place
these additional spring forces from the fingers 73, 76 on the
arch wire at the respective distal side 20 edge and the mesial
side 22 edge to help to further ensure that the arch wire is in
contact and fully seated in the arch wire slot 12 at the edges
of the bracket 10.

In embodiments, the cover portion 16 and the base portion
14 are assembled together into the bracket base 11 by use of
a sliding dovetail joint (e.g. lip 28 and slot 30). After the
cover portion 16 is in the fully closed position relative to the
base portion 14, a spring clip 18 is assembled into the cover
portion 16 which includes the distal channel 60 configured
to receive the distal arm 54 of the spring clip 18 and the
mesial channel 62 configured to accept the mesial arms 56
of the spring clip 18. A center arm 58 on the spring clip 18
is designed to prevent the cover portion 16 from being pulled
off of the base portion 14, in an occlusal direction or a
gingival direction, after the bracket 10 has been assembled.
The distal arm 54 and the mesial arm 56 of the spring clip
18 are constrained within the respective channels which only
permit specific flexures of portions of the spring clip 18.
These flexures include the curvature of the center arm 58
into the central channel 70 of the base portion 14 which
movably secures the cover portion 16 to the base portion 14.
The fingers 73, 76 of the spring clip 18 are permitted to flex
to move past the shoulders 37, 39 of the base portion 14 and
into the arch wire slot 12 to place an active resilient force on
an arch wire at the distal side 20 and mesial side 22 of the
bracket 10. The distal arm 54 and mesial arm 56 are
permitted to outwardly flex such that the projections 66 of
the distal arm 54 and mesial arm 56 can engage and
disengage the engagement face 68 of the arm 34 to secure
the spring clip 18 to the cover portion 16.

In an embodiment, the spring clip 18 is constructed of a
nickel titanium material, which offers superior resistance to
permanent deformation forces and can be used to create a
spring clip that can endure the deformation forces for the full
duration of orthodontic treatment. Furthermore, in embodi-
ments, the nickel titanium material can be heat treated to
specific force levels during manufacturing in order to further
control the forces placed on the arch wire at the edges of the
bracket.
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In still further embodiments as depicted herein, the
bracket includes large radius corners and edges along with
flat facial surfaces. These flatter and smoother surfaces can
increase comfort for the patient and can facilitate ease of
cleaning and reduce traps for food and/or bacteria in mouth
of the patient.

FIGS. 8A-12 all depict an exemplary additional embodi-
ment of a self-ligating bracket 100. The self-ligating bracket
100 generally includes a bracket body 102 and a spring clip
104. In embodiments, a bonding pad 106 is secured to the
bracket body 102. The bonding pad 106 may be exemplarily
secured to the bracket body 102 by brazing or welding. In
alternative embodiments, the bonding pad 106 may be
secured to the bracket body 102 by being integral to one
another and being exemplarily formed by casting or milling,
although it will be understood that alternative techniques of
manufacturing the bracket body 102 and bonding pad 106
may be used. In embodiments, the bonding pad 106 may be
formed or contoured such as to be secured to a tooth of a
patient’s dentition.

As described above, the self-ligating bracket 100 exem-
plarily includes a distal side 108, a mesial side 110, a
gingival side 112, and an occlusal side 114. It will be
recognized that these designations are relative and informa-
tional and alternative embodiments may be positioned in
other orientations within the mouth of the patient while
remaining within the scope of the embodiments as disclosed
herein.

FIGS. 8A and 8B are perspective views of the embodi-
ment of the self-ligating bracket 100 that alternatingly depict
the self-ligating bracket 100 with the spring clip 104 moved
between the closed position (FIG. 8A) and the spring clip
104 in the open position (FIG. 8B). The bracket body 102
includes an arch wire slot 116 that is configured to receive
an arch wire (e.g. arch wire 178 FIG. 12) when the self-
ligating bracket 100 is used in orthodontically treating the
dentition of a patient. When the spring clip 104 is in the open
position (FIG. 8B), the arch wire slot 116 is able to receive
an arch wire. When the spring clip 104 is in the closed
position (FIG. 8A), the spring clip 104 operates to retain the
arch wire (e.g. FIG. 12) within the arch wire slot 116, as will
be described in further detail herein.

FIG. 9 is a top view of the self-ligating bracket 100 with
the spring clip 104 in the closed position. FIG. 10 is a side
view of the self-ligating bracket 100 from the gingival side.
FIGS. 11A and 11B are cross sectional views of the self-
ligating bracket 100 with the spring clip 104 taken along line
11-11 in FIG. 10, respectively in the closed position (FIG.
11A) and the open position (FIG. 11B). FIG. 12 is a cut away
view of the self-ligating bracket 100 taken along line 12-12
of FIG. 10. FIG. 13 is a perspective view of an exemplary
embodiment of a bracket body 102. FIG. 14 is a perspective
view of an exemplary embodiment of a spring clip 104.

The spring clip 104 includes a distal arm 118, a mesial
arm 120, and a center arm 122. The distal arm 118 further
includes a distal arm body 124 and a distal finger 126. The
distal finger 126 is connected to the distal arm body 124 by
a distal transition portion 128. In an exemplary embodiment,
the distal transition portion 128 is formed as an S-curve
between the distal arm body 124 and the distal finger 126
although it will be recognized that the distal transition
portion 128 may take a variety of other shapes or forms
while staying in the scope of the present disclosure. In
embodiments, the distal finger 126 extends in a different
plane than the distal arm body 124. In some embodiments,
the distal finger 126 may extend parallel to the distal arm
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body 124, although in other embodiments the distal finger
126 may extend at another angle or curvature.

The mesial arm 120 similarly includes a mesial arm body
130 connected to a mesial finger 132 by a mesial transition
portion 134. In embodiments, the mesial arm 120 is con-
structed in similar manners as described above with respect
to the distal arm 118, and within an exemplarily embodi-
ment, the mesial arm 120 may be constructed in a similar
manner and form as to the distal arm 118.

In still further embodiments as described herein, the distal
arm 118 further includes a distal projection 136. In an
embodiments, the distal projection 136 extends interior to
the self-ligating bracket 100 from the distal finger 126.
Similarly, the mesial arm 120 includes a mesial projection
138 that extends into the self-ligating bracket 100, exem-
plarily from the mesial finger 132.

In embodiments as described in further detail herein, the
center arm 122 further includes a curved tip 140. In the
embodiment as depicted in FIGS. 8A-14, the center arm 122
further includes a cut out 142 configured to receive a tool as
described in further detail herein. In such an exemplary
embodiment, the center arm 122 may exemplarily terminate
in two curved tips 140 with the cut out 142 defined between
the opposed curved tips 140.

The bracket body 102 includes a distal channel 144
extending interior into the bracket body 102 from the distal
side 108 and a mesial channel 146 that extends into the
bracket body 102 for from the mesial side 110. The bracket
body 102 further includes a central channel 148 that runs
down the center of the bracket body 102 in the gingival-
occlusal direction. In an embodiment, the central channel is
generally transverse to the arch wire slot 116. In embodi-
ments, the central channel 148 separates gingival tie wings
150 and occlusal tie wings 152.

The bracket body 102 further includes a plurality of stop
projections, exemplarily gingival stop projections 154 and
occlusal stop projections 156 that respectively extend into
the distal channel 144 and the mesial channel 146. The stop
projections 154, 156 resiliently engage the distal projection
136 and the mesial projection 138, in particular, to define the
open position of the spring clip 104. In an embodiment,
when the spring clip 104 is in the open position, the distal
projection 136 of the spring clip 104 is resiliently engaged
between the respective distal gingival stop projection 154
and distal occlusal stop projection 156 and the mesial
projection 138 of the spring clip 104 is resiliently engaged
between the mesial gingival stop projection 154 and the
mesial occlusal stop projection 156. The occlusal stop
projections 156 resiliently prevent further translation of the
spring clip 104 in the occlusal direction while the gingival
stop projections 154 resiliently retain the spring clip 104 in
the open position such that an external force, exemplarily
provided by the orthodontist, is required in order to move the
spring clip 104 from the open position into the closed
position.

In embodiments, the gingival stop projections 154 help to
create the active closure of the self-ligating bracket 100 in
that a resilient force must be overcome in order to move the
spring clip 104 from the open position into the closed
position, and once moved past a particular point towards the
closed position, resilient and/or mechanical forces force the
spring clip 104 into the closed position, such as to create a
positive closure ensuring that the spring clip 104 has been
moved into the closed position. Exemplarily, as a force is
applied against the spring clip 104 to move the spring clip
104 from the open position to the closed position sufficient
force must be placed against the spring clip 104 in order to
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outwardly deflect the distal projection 136 and mesial pro-
jection 138 past the gingival stop projections 154 in order to
move the distal finger 126 and mesial finger 132 into the
arch wire slot 116. In embodiments, the distal and mesial
projections 136, 138 of the spring clip 104 are angularly
shaped on an occlusal side of the distal and mesial projec-
tions 136, 138 such that once a peak of the projections
moves past the gingival stop projections 154 the spring clip
104 is forced into the closed position. Similarly, in addition
to other features as will be described in further detail herein,
once the spring clip 104 is in the closed position, a similar
force must be placed on the spring clip 104 in order to
outwardly deflect the distal projection 136 and mesial pro-
jection 138 around the occlusal stop projection 154. This
required outward deflection helps to maintain the position of
the spring clip 104 in the closed position wherein distal
finger 126 and mesial finger 132 extend into and across the
arch wire slot 116 as described in further detail herein

Similar to that as described above, an angular shape of the
distal and mesial projections 136, 138 of the spring clip 104
initially add to a resistance against moving the spring clip
104 out of the closed position, until peaks of the projections
(136, 138) pass the gingival stop projections 154, at which
point the angular shape of the gingival side of the distal and
mesial projections 136, 138 of the spring clip 104 force the
spring clip 104 into the open position. This can achieve the
added benefit of providing additional force to break up any
calculus that has formed on the bracket body 102 and/or
spring clip 104 which could inhibit movement of the spring
clip 104 between the closed and open positions.

The bracket body 102 further includes a distal shoulder
158 and a mesial shoulder 160 that at least partially define
the arch wire slot 116 and exemplarily at least partially
define an occlusal side 162 of the arch wire slot 116. As best
depicted in FIGS. 8A and 8B, the distal finger 126 and the
distal transition portion 128 interact with the distal shoulder
158 and the mesial finger 132 and the mesial transition
portion 134 interact with the mesial shoulder 160 to further
facilitate the positive closure of the self-ligating bracket by
retaining the spring clip 104 in the closed position. For the
sake of conciseness, the following description with specific
reference to the mesial arm 120 of the spring clip 104 and
the mesial shoulder 160 of the bracket body 102; however,
it will be recognized that this description will similarly apply
to the distal arm 118 of the spring clip 104 and the distal
shoulder 158 of the bracket body 102.

As best depicted in FIG. 8B, when the spring clip 104 is
in the open position, the mesial arm 120 is withdrawn into
the mesial channel 146. The mesial channel 146 is dimen-
sioned such that when the mesial arm 120 is withdrawn into
the mesial channel 146, the mesial arm 120 is deformed,
such that the mesial finger 132 is generally coplanar with the
mesial arm body 130. In an embodiment, the deformation of
the mesial arm 120 is primarily a deformation or flattening
of the mesial transition portion 134. When the spring clip
104 is in the open position, the mesial transition portion 134
is also generally coplanar with the mesial arm body 130. As
will be recognized from the description above, when the
spring clip 104 is in the open position, the mesial projection
138 is retained between the mesial gingival stop projection
154 and occlusal stop projection 156. Upon movement of the
spring clip 104 from the open position depicted at FIG. 8B
to the closed position as depicted in FIG. 8A, the mesial
finger 132 exits the mesial channel 146 and the mesial finger
132 returns to its original configuration or state wherein the
mesial finger 132 is at a plane different from the mesial arm
body 130. Exemplarily, the mesial finger 132 as facilitated
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by the mesial transition portion 134 extends into and across
the arch wire slot 116. In an embodiment, the mesial finger
132 engages the gingival side 164 of the arch wire slot 116,
exemplarily opposite the occlusal side 162 as at least par-
tially defined by the mesial shoulder 160.

Similar to that as described above with respect to the
mesial projections 138 of the spring clip 104, the shape of
the mesial transition portion 134 facilitates the positive
closure of the spring clip 104. The deformation of the mesial
transition portion 134 to move the spring clip 104 into the
open position stores potential energy in the spring clip 104.
As the spring clip 104 is moved towards the closed position,
once the mesial finger 132 exits the mesial channel 146, the
potential energy stored in the mesial transition portion 134
is released as the mesial transition portion 134 returns to its
normal shape or configuration, this further forces the mesial
finger 132 into and across the arch wire slot 116 and the
spring clip 104 into the closed position.

When the spring clip 104 is in the closed position, the
spring clip 104 is further resiliently restrained within the
arch wire slot 116 by engagement of the mesial transition
portion 134 with the mesial shoulder 160. Therefore, in
embodiments, the resilient engagement between the mesial
transition portion 134 and the mesial shoulder 160 adds to
the positive closure of the spring clip 104 as once the mesial
finger 132 moves past a particular point of the mesial
shoulder 160, the engagement of the mesial transition por-
tion 134 and the mesial shoulder 160 will force the spring
clip 104 into the closed position. Similarly, this resilient
force must be overcome in order to deform the spring clip
104 about the mesial transition portion 134 and the mesial
finger 132 at the mesial shoulder 160 in order to make the
mesial transition portion 134 and the mesial finger 132
generally coplanar with the mesial arm body 130 such that
the mesial arm 120 can be retained in the mesial channel 146
when the spring clip 104 is in the open position.

In an embodiment of the self-ligating bracket 100, within
the central channel 148, an occlusal ridge 166 and a gingival
ridge 168 further define the arch wire slot 116. As is best
depicted in FIGS. 11A-12, a dimension in the gingival-
occlusal direction between the occlusal ridge 166 and the
gingival ridge 168 is generally greater than a similar dimen-
sion of the arch wire slot 116. In exemplarily embodiments,
the arch wire slot 116 is angled with respect to the bracket
body 102 such as to configure the self-ligating bracket 100
to place torque or rotative forces on an associated tooth as
required by an orthodontic prescription. As a non-limiting
example, the arch wire slot 116 is exemplarily depicted with
a —7° torque, although other torque, although other torque or
angulation of the arch wire slot may be used. The additional
distance between the occlusal ridge 166 and the gingival
ridge 168 facilitates these various torques and angulations of
the arch wire slot 116 by creating a bracket body 102 with
increased standardized components and dimensions across
differences in arch wire slot size, shape, angulation, or
torque.

As best seen with reference to FIGS. 11A-12, embodi-
ments of the occlusal ridge 166 may further be constructed
to include a distal ledge 170 and mesial ledge 172 separated
by a tool cut out 174. In embodiments, the tool cut out 174
of the bracket body 102 aligns with the cut out 142 in the
center arm 122 of the spring clip 104, such as to receive the
tip of a tool of an orthodontist to facilitate the application a
force on the spring clip 104 by the orthodontist such as to
move the spring clip 104 from the closed portion into the
open position as described herein.
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The occlusal ridge 166 further includes a shoulder 176. It
is to be recognized, that in embodiments wherein a tool cut
out 174 divides the gingival ridge 166 into a distal ledge 170
and a mesial ledge 172, that the shoulder 176 may exem-
plarily be provided by the distal ledge 170 and the mesial
ledge 172. In embodiments, when the spring clip 104 is in
the closed position, the curved tip 140 of the center arm 122
resiliently engages the shoulder 176 such as to further place
a resistive force to maintain the spring clip 104 in the closed
position. As described above with respect to the distal finger
126 and the mesial finger 132, this resistive force must be
overcome in order to move the spring clip 104 from the
closed position into the open position. The curved tips 140
also promote the positive closure of the spring clip 104 as
described herein. Furthermore, when the spring clip 104 is
in the open position, the curved tips 140 of the center arm
122 resiliently engage the respective distal ledge 170 and
mesial ledge 172. This resilient engagement of the curved
tips 140 with the distal ledge 170 and mesial ledge 172
places additional forces on the spring clip 104 such as the
keep the spring clip 104 rigid and resist twisting across the
spring clip 104, particularly when the spring clip 104 is in
the open position or is being moved between the open
position and the closed position.

FIG. 12 further exemplarily depicts a cross-sectional view
of arch wire 178 disposed within the arch wire slot 116. As
previously described above, and as depicted in FIG. 12, the
distal finger 126 and the distal transition portion 128 of the
distal arm 118 extend into and across the arch wire slot 116
and in embodiments, the distal finger 126 resiliently engages
the arch wire 178 such as the place an active force against
the arch wire, retaining the arch wire in the arch wire slot
116. It will be appreciated that a similar configuration is
applicable to the mesial arm 120, mesial finger 132 and
mesial transition portion 134, although not depicted in FIG.
12. With reference to FIGS. 9 and 12, the distal finger 126
is located at the respective distal side 108 and the mesial
finger 132 is located at the respective mesial side 110 of the
bracket body 102 and the arch wire slot 116. Therefore, the
active retaining forces applied respectively by the distal
finger 126 and the mesial finger 132 on the arch wire 178 are
placed upon the arch wire 178 at the distal side 108 and the
mesial side 110 of the self-ligating bracket 100 such as to
maximize the active retensive force applied by the spring
clip.

In still further exemplary embodiments, the bracket body
102 is secured to a bonding pad 106 exemplarily as
described above. In an embodiment, the bonding pad 106
further includes a center guide line 180. The center guide
line 180 exemplarily extends in the gingival-occlusal direc-
tion along the mesial-distal center line of the self-ligating
bracket 100. The center guide line 180 provides a visual cue
or guide to an orthodontist in order to facilitate placement of
the self-ligating bracket 100 on a tooth of the patient’s
dentition.

In an exemplary embodiment for illustrative purposes the
spring clip, and similarly, the bracket body, may be dimen-
sioned such as to promote the features as described above
while achieving a small size and low lingual-labial profile.
Minimizing overall bracket size can improve patient comfort
while receiving orthodontic treatment.

In an embodiment, the spring clip has an overall width of
0.117 in., length of 0.087 in., and a height of 0.018 in.
Although the spring clip itself is only 0.010 in. thick, the
added height comes from the transition portion which lowers
the spring clip fingers by 0.008 relative to the spring clip arm
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bodies. The S-curve of the transition portions may use
opposed 0.025 in. radiused curves.

The spring clip arm bodies may be 0.0125 in. wide and
external 0.053 in length, while the projections from the clip
fingers are 0.029 in. wide to the peaks of the projections. In
an embodiment, the projections angle away from the end of
the clip at a 30° angle. The center arm may have a length of
0.067 in. and a width of 0.045 in. with the cut out having a
radius of 0.014 in.

While the invention has been described with reference to
a preferred embodiment, those skilled in the art will appre-
ciate that certain substitutions, alterations and omissions
may be made without departing from the spirit thereof.
Accordingly, the foregoing description is meant to be exem-
plary only and should not be deemed limitative on the scope
of the invention set forth with the following claims.

The invention claimed is:

1. A self-ligating bracket comprising:

a bracket body having a mesial side and a distal side, the
bracket body comprising an arch wire slot that extends
from the mesial side to the distal side of the bracket
body, a mesial channel that extends into the bracket
body from the mesial side, and a distal channel that
extends into the bracket body from the distal side; and

a spring clip comprising a distal arm comprising a distal
arm body and a distal finger and a mesial arm com-
prising a mesial arm body and a mesial finger, wherein
the distal finger extends in a plane different from the
distal arm body and the mesial finger extends in a plane
different from the mesial arm body, the spring clip is
slidably secured within the bracket body by respective
sliding engagement of the distal arm with the distal
channel and the mesial arm with the mesial channel;

wherein the spring clip is movable between an open
position and a closed position wherein in the open
position the arch wire slot is unobstructed and in the
closed position the mesial finger and the distal finger
extend into and across the arch wire slot to occlude the
arch wire slot; and

wherein when the spring clip is in the open position, the
mesial finger is slidably received within the mesial
channel and deformed within the mesial channel such
that the mesial finger is generally coplanar with the
mesial arm body and the distal finger is slidably
received within the distal channel and deformed within
the distal channel such that the distal finger is generally
coplanar with the distal arm body and in the closed
position, the mesial finger extends out of the mesial
channel and the distal finger extends out of the distal
channel.

2. The self-ligating bracket of claim 1, wherein when the
spring clip is in the closed position, the mesial finger and the
distal finger are configured to apply an active retaining force
against an arch wire received within the arch wire slot.

3. The self-ligating bracket of claim 1, further comprising:

a distal projection extending inwardly from the distal arm;

a mesial projection extending inwardly from the mesial
arm; and

stop projections extending outwardly from within the
distal channel and the mesial channel;

wherein the distal projection and the mesial projection
engage the stop projections to resiliently secure the
spring clip to the bracket body.

4. The self-ligating bracket of claim 3, wherein the distal

projection extends from the distal finger and the mesial
projection extends from the mesial finger.
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5. The self-ligating bracket of claim 4, further comprising:

wherein the stop projections comprise first and second
distal stop projections within the distal channel and first
and second mesial stop projections within the mesial
channel; and

wherein when the spring clip is in the open position, the

distal projection engages the first and second distal stop
projections and the mesial projection engages the first
and second stop mesial projections to retain the spring
clip in the open position.

6. The self-ligating bracket of claim 1, further comprising:

a distal transition portion between the distal arm body and

the distal finger; and

a mesial transition portion between the mesial arm body

and the mesial finger.

7. The self-ligating bracket of claim 6, wherein the
bracket body comprises:

a mesial shoulder and a distal shoulder which at least

partially define a side of the arch wire slot;

wherein when the spring clip is in the closed position, the

distal transition portion resiliently engages the distal
shoulder and the mesial transition portion resiliently
engages the mesial shoulder to bias the spring clip in
the closed position.

8. The self-ligating bracket of claim 6, wherein the distal
transition portion and the mesial transition portion are
s-curves.

9. The self-ligating bracket of claim 1, wherein the
bracket body further comprises:

a base portion which comprises the arch wire slot; and

a cover portion which comprises the mesial channel and

distal channel;

wherein the cover portion slidably engages the base

portion to move the spring clip between the open
position and the closed position.

10. The self-ligating bracket of claim 9, wherein the base
portion comprises a dovetail and the cover portion com-
prises a dovetail slot, and the dovetail slot slidably engages
the dovetail.

11. The self-ligating bracket of claim 10, further com-
prising:

wherein the cover portion comprises a first central chan-

nel;

wherein the base portion comprises a second central

channel;

wherein the spring clip comprises a planar center finger,

and the planar center finger is received within the first
and second central channels; and

wherein the first and second channels are cooperatively

curved and deflect the center finger of the spring clip
which imparts a resilient force between the base portion
and the cover portion.

12. The self-ligating bracket of claim 9, wherein when the
spring clip is in the closed position, the mesial finger and the
distal finger are configured to apply an active retaining force
against an arch wire received within the arch wire slot and
the cover portion extends across the arch wire slot to provide
a passive restraint to the arch wire.

13. The self-ligating bracket of claim 1, wherein the
bracket body further comprises a central channel transverse
to the arch wire slot and a ridge located in the central channel
and the spring clip comprises a center arm that slidingly
engages the ridge.

14. The self-ligating bracket of claim 13, wherein the
bracket body includes an occlusal side and a gingival side
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and the mesial channel, distal channel and central channel
extend from the occlusal side of the bracket body in the
direction of the gingival side to the arch wire slot.

15. The self-ligating bracket of claim 13, wherein the
center arm terminates in a curved tip that resiliently engages
a shoulder of the ridge when the spring clip is in the closed
position.

16. The self-ligating bracket of claim 13, wherein the
ridge is located occlusal of the arch wire slot.

17. The self-ligating bracket of claim 13, wherein the
ridge comprises a first ledge and a second ledge wherein the
center arm of the spring clip slidably engages the first ledge
and the second ledge.

18. The self-ligating bracket of claim 17, wherein the
center arm comprises a cutout configured to receive a tool tip
within the cutout and between the first and second ledges
and configured to receive a force applied by the tool tip to
the spring clip.

19. A self-ligating bracket comprising:

a bracket body having a mesial side and a distal side, the

bracket body comprising:

an arch wire slot that extends from the mesial side to
the distal side of the bracket body, the arch wire slot
at least partially defined by a mesial shoulder and a
distal shoulder;

a mesial channel that extends into the bracket body
from the mesial side; and

a distal channel that extends into the bracket body from
the distal side; and

a spring clip comprising:

a distal arm comprising a distal arm body that extends
in a first plane connected to a distal finger that
extends in a second plane by a distal transition
portion, wherein the second plane is different from
the first plane; and

a mesial arm comprising a mesial arm body that
extends in the first plane connected to a mesial finger
that extends in the second plane by a mesial transi-
tion portion; and

wherein the spring clip is slidably secured to the bracket

body and moveable between an open position and a

closed position by respective sliding engagement of the

distal arm with the distal channel, and the mesial arm
with the mesial channel,

wherein when the spring clip is in the open position, the

arch wire slot is unobstructed and the mesial finger is
slidably received within the mesial channel and the
mesial transition portion is deformed within the mesial
channel such that the mesial finger is generally copla-
nar with the mesial arm body and the distal finger is
slidably received within the distal channel and the
distal transition portion is deformed within the distal
channel such that the distal finger is generally coplanar
with the distal arm body; and

wherein when the spring clip is in the closed position, the

mesial finger extends out of the mesial channel and the

distal finger extends out of the distal channel into and
across the arch

wire slot to occlude the arch wire slot, the distal transition

portion resiliently engages the distal shoulder, the
mesial transition portion resiliently engages the mesial
shoulder, and the mesial finger and the distal finger are
configured to apply an active retaining force against an
arch wire received within the arch wire slot.
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